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Introduction 

Today more than ever health professionals extensively read, participate and contribute 
to medical research. The world over research has become an integral part of the training 
that health personnel’s receive. It is important that every health professional has a basic 
knowledge of research methods and the vocabulary pertinent to research. This chapter 
aims towards providing the reader with an overview of the research methodology and 
hopes to guide the young researcher in appraising a scientific paper. 

1. Meaning and Definition of Research 

Research is a quest for knowledge through diligent search or investigation or 
experimentation aimed at the discovery and interpretation of new knowledge. Scientific 
method is a systematic body of procedures and techniques applied in carrying out 
investigation or experimentation targeted at obtaining new knowledge. In the context of 
this manual, research and scientific methods may be considered a course of critical 
inquiry leading to the discovery of fact or information which increases our understanding 
of human health and disease. 

RESEARCH is the systematic collection, analysis and interpretation of data to answer a 
certain question or solve a problem 

"The systematic, rigorous investigation of a situation or problem in order to generate new 
knowledge or validate existing knowledge." 

In simple terms Research means 

• Systematic quest for undiscovered truth 

• Way of thinking 

• Manner of regarding accumulated facts 

• Manner in which we solve the knotty problems 

In scientific terms 

• Systematic collection 

• Analysis 

• Interpretation of data 

2. Purpose of Research in nursing field 

• To maintain the professionalism, i.e: professional dignity 

• To have autonomy in nursing. 

• To have accountability. 

• To develop critical thinking, creativity, and problem solving technique. 

• To develop new technique of nursing intervention. 

• To evaluate the effectiveness of new nursing techniques. 

• To develop a scientific body of knowledge 

• To answer problem relating to health delivery and care 

• To determine areas of need relating to education, IPR and patient teaching. 

3. Characteristics of research: 

• It demands a clear statement of the problem. 

• It requires clear objectives and a plan (it is not aimlessly looking for something in 
the hopes that you will come across a solution). 
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It builds on existing data, using both positive and negative findings. 

New data should be systematically collected and analysed to answer the original 
research objectives. 






4. Meaning and evolution of nursing research 

Nursing research is a vital component to the health care field. Nursing research helps 
implement new changes in the lifelong care of individuals and is used to develop 
treatments that provide the optimum level of care. 

Nursing research focuses on developing and promoting high levels of standards in the 
following areas: high quality management of patients during long term illnesses, 
developing advancements that aid patients in recovery, developing standards that help 
reduce the numbers of disease in the community, promoting healthy lifestyles and 
preventing the onset of preventable diseases and illnesses, helping to instill techniques 
and treatments that increase the quality of life in patients with degenerative diseases, as 
well as easing the transition for those who are facing the end of life. 

Nursing research encompasses a holistic approach and views the treatment of the patient, 
family members, and caregivers as a whole. By developing healing methods that focus 
overall community involved in the patient's care, there is a greater level of effectiveness 
when new techniques are implemented. By utilizing this holistic approach, quality of care 
is enhanced and the patient will receive the best care. 

The health field makes significant advances every day. As science unfolds and expands 
man's concept of the boundaries of medicine, we can expect that this will cause 
considerable and important leaps in the area of health and treatments. With Nursing 
Research, these new changes will continue to be implemented and developed into 
therapies and treatments that will ultimately bring faster healing and better quality of life 
to the patients who need them most. These therapies are not only for the bettering of the 
patient, but also for the community as a whole. Scientific progress and discovery means 
less disease, fewer illnesses, more vaccines, and a better quality of life for the community 
as a whole. 

5. Evolution 

Evolution from Nightingale to 1960 

• Research in nursing began with Florence Nightingale. Her Notes on nursing 
(1859) , describes her early interest in environmental factors that promote 
physical and emotional wellbeing. 

• Nightingale’s most widely known research contribution involved her analysis of 
factors affecting soldier mortality and morbidity during the Crimean war. 

• Based on her skillful analyses and presentations , she was successful in effecting 
some changes in nursing care and more generally in public health 

• 1900, Most studies focused on nursing education like educational preparation and 
clinical experience of nursing students 

• But limited basis to publish their studies, though the American journal of nursing 
has published on 1900’s 

• Lack of research in nursing practice 

• 1960, advances in nursing research occurred',. 
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• International journal of nursing and Canadian journal of nursing published in 
1963 

Nursing research in 1970 

• By the 1970s, number of nurse’s conducted research studies. 

• Journals were established in the United States in the 1970s, advances in nursing 
sciences, research in nursing and health, and the western journal of nursing 
research. 

• 1970s, nursing research from areas such as teaching, curriculum, and nurse’s 
themselves to the improvement of client care, practice. 

• Nursing research also expanded internationally. The journal of advanced nursing 
, the premier international journal of nursing research, began publication in the 
united kingdom in 1976. 

Nursing research in 1980 

• Availability of computers for the collection and the analysis of information, and an 
ever growing recognition that research is an integral part of professional nursing. 

• The first volume of the Annual Review of Nursing Research was published in 1983. 
These annual reviews include summaries of current research evidence on selected 
areas of research practice and encourage utilization of research findings 

• In 1986 of the National Centre for Nursing Research (NCNR)at the National 
institute of health(NIH). 

• The purpose of NCNR was to promote and financially support research projects 
and training relating to patient care. 


Nursing research in 1990 

• In 1993, the National institute of Nursing Research (NINR) was born. 

• In 1986 ,the NCNR had a budget of 16$ million , whereas in fiscal year 1999, the 
budget for NINR had grown to about $70 million 

• journals were established during the 1990s in response to the growth in clinically 
oriented research and interest in EBP among nurses , including clinical nursing 
research,clinical effectiveness, and outcomes management for nursing practice 

• The priorities established by CORP in 1994included low birth weight , human 
immunodeficiency virus (HIV) infection, long-term care , symptom management 
nursing informatics, health promotion. 

6. Importance of research 

• Ask questions aimed at gaining new knowledge to improve patient care. 

• Research-based (evidence based) practice = integrating research findings into 
clinical decision making 

• Accountability for care-related decisions; research expands nursing practice 

• Reinforce identity of nursing as a profession - knowing/ understanding pts. health 
care experience 
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Unit Two: Types of research and Research Methods 
Types of Research __ 


Criteria 

Types 

On the basis of 
objectives 

1. Fundamental/Basic research 

2. Applied Research 

3. Action Research 

4. Evaluation research 

5. Operational Research 

On the Basis of Nature 
of data 

1. Qualitative research 

2. Quantitative research 

On the basis of Nature 
of findings 

1. Explanatory Research 

2. Exploratory Research 

3. Descriptive Research 

On the basis of 

experimental 

manipulation 

1. Experimental research 

2. Non Experimental Research/Observational research 

• Descriptive 

• Analytical 

On the basis of design 
approach 

1. Descriptive 

2. Analytical/Longitudinal 

3. Experimental 


On the basis of objectives 

1. Fundamental/Basic research 

Basic research is another type of research, and it is driven purely by curiosity and a desire 
to expand our knowledge. This type of research tends not to be directly applicable to the 
health and medicine in a direct way, but enhances our understanding about the health 
and medicine principle. Basic research, also called pure research or 
fundamental research, is scientific research aimed to improve scientific theories for 
improved understanding or prediction of natural or other phenomena. 

Basic (fundamental or pure) research is driven by a scientist's curiosity or interest in a 
scientific question. The main motivation is to expand man's knowledge, not to create or 
invent something. There is no obvious commercial value to the discoveries that result 
from basic research. 

2. Applied Research 

Applied research is one type of research that is used to answer a specific question that 
has direct applications to the world. This is the type of research that intend to solve a 
problem. We will look at an example later. 

Applied research refers to scientific study and research that seeks to solve practical 
problems. Applied research is used to find solutions to everyday problems, cure illness, 
and develop innovative technologies, rather than to acquire knowledge for knowledge's 
sake. 

For example, applied researchers may investigate ways to: 

• Treat or cure a specific disease 

• Pharmaceutical research 

• Improve the treatment efficiency of ARI at community based 

• How can obesity be prevented? 
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What effect does fast food have on overall health? 


3. Action Research 

Action research is either research initiated to solve an immediate problem or a reflective 
process of progressive problem solving led by individuals working with others in teams 
or as part of a "community of practice" to improve the way they address issues and solve 
problems. There are two types of action research: participatory action research and 
practical action research. According to Denscombe (2010, p. 6) writes that an action 
research strategy's purpose is to solve a particular problem and to produce guidelines for 
best practice. 

Action research involves actively participating in a change situation, often via an existing 
organization, whilst simultaneously conducting research. Larger organizations or 
institutions can also undertake action research. The aim of action research is improving 
their strategies, practices and knowledge of the program environments. 

4. Evaluation research 

Evaluation is a methodological area that is closely related to, but distinguishable from 
more other research. Evaluation research much more related to programmatic 
evaluation. 

Evaluation research can be defined as a type of study that uses standard social research 
methods for evaluative purposes, as a specific research methodology, and as an 
assessment process, that employs special techniques unique to the evaluation of 
programs. 

Evaluation is the systematic acquisition and assessment of information to provide useful 
feedback about some object, evaluation is a systematic endeavor and both use the 
deliberately ambiguous term 'object' which could refer to a program, policy, technology, 
person, need, activity, and so on. 

Objectives of evaluation 

The generic objective of most evaluations is to provide "useful feedback" to a variety of 
audiences including sponsors, donors, client-groups, administrators, staff, and other 
relevant constituencies. Most often, feedback is perceived as "useful" if it aids in decision¬ 
making. Despite this, there is broad consensus that the major goal of evaluation should 
be to influence decision-making or policy formulation through the provision of 
empirically driven feedback. 

Types of Evaluation Studies 
Based on time 

1. Baseline evaluation 

This is the evaluation conducted before the implementation of any type of project. This 
type of study help to generate the actual status before project intervention and help to 
generate the evaluation and monitoring indicator 

2. Midterm/midline evaluation 
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This type of evaluation is implemented at the mid time of project intervention. It helps to 
evaluation of project status whether the objectives and activities on track or not. If yes go 
on the project if not there, is recommend for necessary changes and modify the project 
design as necessary. Generally, this type of evaluation is conducted for long-term project 

3. Final/end line/final term evaluation 

This is the evaluation conducted after the completion of intervention of any type of 
project. This type of study help to evaluate the project success as com pare to baseline 
information. This project recommended for future action, sustainability and suggestion 
for new one. 

Based on nature 

1. Formative evaluation 

A formative evaluation (sometimes referred to as internal) is a method for 
judging the worth of a program while the program activities are forming (in 
progress). Ie the formative evaluation is conducted before the intervention of 
any object and seeks to identify the implementation strategies and design for 
ensuring the yield outcome. 

Formative evaluations is strengthen or improve the object being evaluated-they 
help form it by examining the delivery of the program or technology, the quality 
of its implementation, and the assessment of the organizational context, 
personnel, procedures, inputs, and so on 

2. Summative evaluation 

Summative evaluation occurs at the end of a program cycle and provides an 
overall description of program effectiveness. Summative evaluation examines 
program outcomes to determine overall program effectiveness. Summative 
evaluation is a method for answering some of the following questions: 

• Were your program objectives met? 

• Will you need to improve and modify the overall structure of the program? 

• What is the overall impact of the program? 

• What resources will you need to address the program’s weaknesses? 

Based on project framework 

1. Input evaluation 

Input evaluation is used to "measure the activities of the that are used for project 
process”- Input evaluation, as outlined to answer questions about your program such as: 

• What are the input activities including HR and logistics of project? 

• Process of input of activities? 

2. Process evaluation 

Process evaluation is used to "measure the activities of the program, program quality and 
who it is reaching" Process evaluation, as outlined will help answer questions about your 
program such as: 

• Has the project reached the target group? 

• Are all project activities reaching all parts of the target group? 

• Are participants and other key stakeholders satisfied with all aspects of the 
project? 
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• Are all activities being implemented as intended? If not why? 

• What if any changes have been made to intended activities? 

• Are all materials, information and presentations suitable for the target audience? 

3. Outcome evaluation 

Outcome evaluation is concerned with the long-term effects of the program and is 
generally used to measure the program goal. Consequently, outcome evaluation 
measures how well the program goal has been achieved. 

Outcome evaluation will help answer questions such as: 

• Has the overall program goal been achieved? 

• What, if any factors outside the program have contributed or hindered the desired 
change? 

• What, if any unintended change has occurred as a result of the program? 

Outcome evaluation measures changes at least six months after the implementation of 
the program (longer term). Although outcome evaluation measures the main goal of the 
program, it can also be used to assess program objectives over time. It should be noted 
that it is not always possible or appropriate to conduct outcome evaluation in peer-based 
programs. 

4. Impact evaluation 

Impact evaluation is used to measure the immediate effect of the program and is aligned 
with the programs objectives. Impact evaluation measures how well the programs 
objectives (and sub-objectives) have been achieved. 

• Impact evaluation will help answer questions such as: 

o How well has the project achieved its objectives (and sub-objectives)? 
o How well have the desired short-term changes been achieved? 

5. Operational Research 

Operations research encompasses a wide range of problem-solving techniques and 
methods applied in the pursuit of improved decision-making and efficiency. This type of 
research is ongoing process in line with project/program intervention or management 
process. This type of research help to better up of project regurelely and support to 
decision making. 

On the basis of nature of data 
Qualitative research 

"Qualitative research" refers to any research based on something that is impossible to 
accurately and precisely measure. For example, although you certainly can conduct a 
survey on job satisfaction and afterwards say that such-and-such percent of your 
respondents were very satisfied with their jobs, it is not possible to come up with an 
accurate, standard numerical scale to measure the level of job satisfaction precisely. 

Qualitative research is the approach usually associated with the social constructivist 
paradigm which emphasizes the socially constructed nature of reality. It is about 
recording, analyzing and attempting to uncover the deeper meaning and significance of 
human behaviour and experience, including contradictory beliefs, behaviours and 
emotions. Researchers are interested in gaining a rich and complex understanding of 
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people’s experience and not in obtaining information which can be generalized to other 
larger groups. 


Types of Qualitative Research 


Main Types of Qualitative Research 

Case study 

Attempts to shed light on a phenomena by studying indepth a 
single case example of the phenomena. The case can be an 
individual person, an event, a group, or an institution. 

Grounded theory 

To understand the social and psychological processes that 
characterize an event or situation. 

Phenomenology 

Describes the structures of experience as they present themselves 
to consciousness, without recourse to theory, deduction, or 
assumptions from other disciplines 

Ethnography 

Focuses on the sociology of meaning through close field 
observation of sociocultural phenomena. Typically, the 
ethnographer focuses on a community. 

Historical 

Systematic collection and objective evaluation of data related to 
past occurrences in order to test hypotheses concerning causes, 
effects, or trends of these events that may help to explain present 
events and anticipate future events. (Gay, 1996) 


Tools and techniques of qualitative research 
Tools 

FGD Guideline, KII guideline, IDI guideline and checklist for observation 
Process checklist of participation 

Techniques 

FGD, KII, IDI, Participatory, Observation 

Quantitative research 

"Quantitative research," also called "empirical research," refers to any research based on 
something that can be accurately and precisely measured. It usually involves collecting 
and converting data into numerical form so that statistical calculations can be made and 
conclusions drawn. 

Types of quantitative research 
Cross sectional, experimental, etc 

Tools and techniques of qualitative research 
Tools 

Structures questionnaire schedule, secondary data collection checklist 
Techniques 

Face to face interview, telephone interview, opinion pool survey, mailed interview 
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Differences of qualitative and quantitative research 


Quantitative research 

Qualitative research 

Considered hard science 

Considered soft science 

Objective 

Subjective 

Deductive reasoning used to synthesize 
data 

Inductive reasoning used to synthesize 
data 

Focus-concise and narrow 

Focus-complex and broad 

Tests theory 

Develops theory 

Basis of knowing-cause and effect 
relationships 

Basis of knowing-meaning, discovery 

Basic element of analysis-numbers and 
statistical analysis 

Basic element of analysis-words, narrative 

Single reality that can be measured and 
generalized 

Multiple realities that are continually 
changing with individual interpretation 


On the basis of Nature of findings 
Explanatory Research 

The primary purpose of explanatory research is to explain why phenomena occur and to 
predict future occurrences. Explanatory studies are characterized by research 
hypotheses that specify the nature and direction of the relationships between or among 
variables being studied. 

Probability sampling is normally a requirement in explanatory research because the goal 
is often to generalize the results to the population from which the sample is selected. The 
data are quantitative and almost always require the use of a statistical test to establish 
the validity of the relationships. 

For example, explanatory survey research may investigate the factors that contribute to 
customer satisfaction and determine the relative weight of each factor, or seek to model 
the variables that lead to health services in private hospital. The explanatory research 
would attempt to understand how different factors are contributing to customer 
dissatisfaction. 

Exploratory Research 

Exploratory research is defined as the initial research into a hypothetical or theoretical 
idea. This is where a researcher has an idea or has observed something and seeks to 
understand more about it. An exploratory research project is an attempt to lay the 
groundwork that will lead to future studies, or to determine if what is being observed 
might be explained by a currently existing theory. Most often, exploratory research lays 
the initial groundwork for future research. 

Exploratory research can come in two big forms: either a new topic or a new angle. A new 
topic is often unexpected and startling in its findings. For example, American psychologist 
John Watson really began his behaviorism research with a new topic on the study of 
human behaviors and learning: 
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The goal of exploratory research is to formulate problems, clarify concepts, and form 
hypotheses. Exploration can begin with a literature search, a focus group discussion, or 
case studies. Exploratory research typically seeks to create hypotheses rather than test 
them. Data from exploratory studies tends to be qualitative. Examples include 
brainstorming sessions, interviews with experts, and posting a short survey to a social 
networking website. 

Descriptive Research 

Once the groundwork is established, the newly explored field needs more information. 
The next step is descriptive research, defined as attempts to explore and explain while 
providing additional information about a topic. This is where research is trying to 
describe what is happening in more detail, filling in the missing parts and expanding our 
understanding. This is also where as much information is collected as possible instead of 
making guesses or elaborate models to predict the future - the what, when, whom and 
'how,' rather than the 'why.' 

They describe people, products, and situations. Descriptive studies usually have one or 
more guiding research questions but generally are not driven by structured research 
hypotheses. Because this type of research frequently aims to describe characteristics of 
populations based on data collected from samples, it often requires the use of a 
probability sampling technique, such as simple random sampling. Data from descriptive 
research may be qualitative or quantitative, and quantitative data presentations are 
normally limited to frequency distributions and summary statistics, such as averages. 

On the basis of experimental manipulation 

• Experimental research 

• Non Experimental Research/Observational research 

o Descriptive 
o Analytical 

On the basis of design approach 

• Descriptive 

o Descriptive Cross sectional 
o Case studies 
o Case series 

• Analytical/Longitudinal 

o Case control 
o Cohort 

o Cross sectional analytical 
o Ecological 
o Time series 

• Experimental 

o Pre experimental 
o Quasi experimental 
o True experimental 

■ Randomized control trial/Clinical (Cross over, parallel) 

■ Randomized block design (Four, Six, Eight) 


Health Research Methodology 


Page 10 of 52 



■ Community trial 

■ Field Trial 

UNIT: III Steps of the Research Process 
3.1 Selection of Problems 

The first and foremost step in field epidemiology is to identify the existing problem. There 
are various health problems in the community; of them selection and refining the study 
topic is of paramount importance. It provides the area of study and background of 
problem. Problems are the difficulties, which the research experiences in the context of 
either theoretical or practical situation and wants to obtain the solution for the same. The 
problems should be identified through adequate exercise and understandings. Thus, a 
problem is one, which requires a researcher to find out the best solution for the given 
problem. 

• A research problem is a question that researcher wants to answer or a problem 
that a researcher wants to solve 

• Identification & formulation of a research problem is the first step of the research 
process. 

• Selection of research problem depends on several factors such as researcher’s 
knowledge, skills, interest, expertise, motivation & creativity with respect to the 
subject of inquiry. 

• It is believed that most of the good research studies need lots of time for selection 
of a research problem. 

• Identification of a research problem is the first & most important step in research 
process. 

• Generally, a broad area is selected & then a broad topic is delimited or narrowed 
down to a specific one-sentence statement of the problem. 

• This step of the research process is considered as the most difficult & challenging, 
& need slots of time. 

• A research problem may come from several sources as below 
o Personal Experiences: 

- Day-to-day personal experience of a research may serve as good source of 
ideas to formulate a research problem. 

- For example, a researcher observed domestic violence suffered by wives of 
alcoholic husbands. This experience may provide ideas to identity several 
research problems related to domestic violence against women.There may be 
so many such life experiences of a researcher which could be used to develop 
a research problem. 

o Practical Experiences: 

- Nurses gets plenty of ideas to formulate research problems from their clinical 
experiences. Every curious nurse has several questions to be answered which 
are encountered during clinical experience. 

- For example, a nurse finds that unrestricted visiting hours in surgical wards 
reduced the analgesic demand among postoperative patients. 

o Critical Appraisal of literature: 
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- When we critically study books & articles relating to the subject of our interest, 
including research report, opinion articles, & summaries of clinical issues, 
pertinent questions may arise in our mind. 

- These may strike reader’s mind indirectly by stimulating imagination & 
directly by stating what additional research is needed. 

- For example, a nurse reads an article on the prevalence of the pin site infection 
among patients with external fixators; while reading this article nurse learns 
that there is lack of consensus about pin site care. This information may serve 
as a basis to formulate a research problem. 

o Previous Experience: 

- A body of knowledge should be developed on a sound foundation of research 
findings. Usually at the end of a research further research problems are 
suggested, based on the shortcomings of previous research, which can be 
investigated. 

o Existing theories: 

- Research is a process of theory development & theory testing. 

- Nurses use many theories from other disciplines in their practices. 

- It an existing theory is used in developing a researchable problem, a specific 
statement from the theory must be isolated. The testing of an existing theory 
is definitely needed in nursing; therefore, they serve as good sources of 
research problems. 

o Social issues: 

- Sometimes, more global contemporary social or political issues of relevance to 
the health care community suggest topics. For example, HIV/AIDS, female 
foeticide, sexual harassment, domestic violence, & gender equality in health 
care & in research are some of the current social & political issues of concern 
for health care professionals. 

o Institution: 

- Traditionally institutions are considered good sources of knowledge as well as 
sources to find new research problems. It is believed that reflective mind is 
good sources of ideas, which may be used to formulate a good research 
problem. 

o Exposure to field situations: 

- During field exposure, researchers get variety of experiences, which may 
provide plenty of ideas to formulate research problems. For example, while 
working in field a researcher observed a specific traditional practice for cure 
of disease condition, which can be used as research problem to investigate its 
efficacy. 

o Consultation with experts: 

- Experts are believed to have sound experience of their respective field, which 
may suggest a significance problem to be studied. In addition, expert may help 
in finding a current problem of discipline to be solve, which may serve as basis 
for formulation of research problem. 
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CRITERIA FOR SELECTING A GOOD RESEARCH PROBLEM 


o Significance to nursing profession 

- A problem which a researcher is selecting should have significance to nursing 
profession or it will not serve any purpose. 

- A research problem is significant for nursing profession when it is directed to 
develop or refine the body of professional knowledge. 

- A research problem could be considered significant for nursing profession if it 
fulfils the following criteria: 

■ Nursing profession & patients, nurses, & health care fraternity will 
benefit from the study. 

■ The results will improve clinical nursing practices. 

■ Promotes nursing theory development or testing. 

■ Provides solutions of current nursing practice needs 

■ Generate information to get practical implications for nursing profession 

o Original 

- It is fundamentally considered that every research problem should be new & 
unique in itself. 

- Therefore, it is the key responsibility of a researcher that an innovative 
knowledge is used for selecting a research problem, so as to extend the growth 
of existing body of knowledge on a profession. 

o Feasible 

- Feasibility is an essential consideration of any research project. 

- Regardless of how significant or researchable a problem may be, the feasibility 
of research problem in reference to time, availability to subjects, facilities, 
equipment & money, & ethical considerations should be checked. 

- It will help the researcher to decide whether selected problem is appropriate 
or inappropriate & study can be actually carried out 

o Time 

- A nurse might be interested in studying sibling relationships among 
quintuplets knowledge of the incidence of quintuplet birth would certainly 
discourage anyone considering research on this particular population unless 
the researcher plans to make this a lifetime project. Therefore, time is always 
a factor to be considered. 

o Cost: 

- All research projects cost money; some studies are much more expensive than 
others. 

- The researcher must consider realistically the financial resources available. 

o Equipment & supplies: 

- All research projects require some type of resources. 

- Therefore, before making the final decision to conduct a study, an accurate 
determination of the needed equipment & supplies should be ensured. 
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- If researcher takes into consideration equipment & supplies in the early 
phases of a research project, there are less chances of the project to be revised 
or discarded later because of equipment or supply problems. 

o Administrative support: 

- Many research projects require administrative support. 

- The nurse researcher may find it very difficult to conduct research 
independently. 

- Financial as well as psychological support from administrative is very helpful. 

- Knowing that your superiors support your research efforts can be very 
powerful motivating force. 

o Availability of subjects: 

- A researcher may believe that study subjects are readily available for the 
study. 

- Potential subjects may not meet the study criteria, may be unwilling to 
participate, or may already be participating in other studies. 

o Researcher’s competence: 

- A research problem can only be feasible if it is in accordance with researcher’s 
competence, where researcher is capable to handle a given research problem. 

o Ethical considerations: 

- A researcher must ensure that the research problem can be considered by the 
ethical committee without undue hurdles. 

- A very important topic of research cannot be considered feasible unit & unless 
it is in accordance with ethical guideline 

o Solvable/researchable: 

- Problem selected is considered good only if it is solvable so that chances of 
insolvability of problem should be minimized. 

- It will enhance relevant results. 

- For example, a researcher selects a research problem to know the existence of 
God in this universe. 

- These sorts of problems are ambiguous & impossible to solve. 

- Therefore, the researcher must ensure that a research problem selected for the 
study is solvable. 

o Current situation 

- A good research problem must be based on the current problems & needs of a 
profession, so that results generated will be of more use. 

- Furthermore, more number of the professionals will be interested in the 
research conducted on the current issues of their profession. 

o Interesting 

- A research problem can only be considered good if it is an accordance with 
researcher’s field of interest. 
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- A research problem must be as per the motivation of the researcher & it should 
be fascinating to the researcher, so that research is conducted with full 
enthusiasm & not merely for its accomplishment. 

3.2 Review of the literature 

It incorporates the review of already known facts and correlation with new facts and is 
compared with research, as a source of study is literature review. The second step is for 
investigators to familiarize themselves with existing knowledge about the research 
problem and to find out whether or not others have investigated the same or similar 
problems. This step is accomplished by a thorough and critical review of the literature 
and by personal communication with experts. A review of existing information is 
important for the research process: 

Types of literature review 

1. Based upon the publication 

• Published Article 

• Unpublished Article 

2. Based upon the of study 

• Theoretical review 

• Research review 

3. Based upon the research 

• Review article 

• Original article 

Purpose of literature review: 

-To get familiarized with existing knowledge about the research problem and 
-To find out if others have investigated the same/similar problems 

Importance of review of literature 

• It helps further understanding of the problem proposed for research and may 
lead to refining of —the statement of the problem; || 

• it helps to identify the study variables and conceptualize their relationships; 

• it helps in the formulation and selection of research hypotheses; 

• it helps in finding out what others have reported on the topic so that account 
may be taken of this design of the research; 

• it provides with familiarity with the various methods that might be used in 
the research 

Source of information for literature review 

• Card catalogues of books in libraries; 

• Indices, such as the Index Medicus and the International Nursing Index which 
identify journal articles by subject, author and title; 

• Computer-based literature searches such as MEDLINE, MEDLARS and 
CATLINES; 

• Bibliographies, such as those found at the end of books, articles and these, or 
prepared as separate documents; 

• Statistics collected at national, provincial and/or departmental levels and 

• Responses to enquiries about ongoing research 
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• A thorough search of body of literature in scientific databases (such as 
PubMED and Cochrane library) and via personal communication with the 
experts 

• Followed by a critical review of the collected literature 

Process of literature review 

Below is a summary of the steps they outline as well as a step-by-step method for 
writing a literature review. 

Step One: Decide on your areas of research: 

Before you begin to search for articles or books, decide before and what areas you are 
going to research. Make sure that you only get articles and books in those areas, even if 
you come across fascinating books in other areas. 

- Read your assignment carefully! 

- Talk over your ideas with someone 

- Scan academic journals 

- Look for Research Agendas on professional association websites 

- Focus your topic 

Step Two: Search for the literature: 

Conduct a comprehensive bibliographic search of books and articles in your area. Read 
the abstracts online and download and/or print those articles that pertain to your area 
of research. Find books in the library that are relevant and check them out. Set a specific 
period for how long you will search. 

- Look for empirical and theoretical literature 

- Include primary and secondary sources 

- Identify classic or seminal studies 

- Identify important authors who are contributing to the development of your 
topic 

- Use a system to organize and manage material 

o From the very beginning 

o Reference management: Works or other bibliographic management 
software 

Step Three: Find relevant excerpts in your books and articles (Develop 
arguments) 

Skim the contents of each book and article and look specifically for these five things: 

- Claims, conclusions, and findings about the constructs you are investigating 

- Definitions of terms 

- Calls for follow-up studies relevant to your project 

- Gaps you notice in the literature 

- Disagreement about the constructs you are investigating 

When you find any of these five things, type the relevant excerpt directly into a Word 
document. Don’t summarize, as summarizing takes longer than simply typing the 
excerpt. Make sure to note the name of the author and the page number following each 
excerpt. Do this for each article and book that you have in your stack of literature. When 
you are done, print out your excerpts. 
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Step Four: Code the literature 

Code what type of content is necessary as literature review for research and coding 
them. 

Step Five: Gather and analyze 

Critically assess each piece of literature you have gathered to analyze its content 

- "What do we know about the subject of our study?" "Based on what we know, 
what conclusions can we draw about the research question?" 

- When analyzing research studies, must also identify some of the key elements 
that all research studies should include: 

o Problem 
o Purpose 
o Research questions 
o Sample 
o Methodology 
o Key findings 
o Conclusions 
o Recommendations 

Step Six: Write up literature review 

Choose any section of your conceptual schema to begin with. You can begin anywhere, 
because you already know the order. Don’t forget to include the citations as you write, 
so as not to lose track of who said what. Repeat this for each section of your literature 
review. 

- Use the results of your analysis and critique of the literature to develop the 
organization of your review 

o Develop a detailed outline 

► Identify the themes and/or patterns that have emerged 

► Translate these into headings and subheadings 

► Be sure your outline is logical 

o Be selective with the literature you include 
o Synthesis synthesis synthesis! 

o Reorganize and reassemble all of the separate pieces and details to create 
an integrated whole 

o Make connections between and among ideas and concepts 


3.3 Formulation of research objectives and hypothesis 

3.3.1 Meaning and types of research objectives 

Research is an organized investigation of a problem in which there is an attempt to gain 
solution to a problem. To get right solution of a right problem, clearly defined objectives 
are very important. Clearly defined objectives enlighten the way in which the researcher 
has to proceed. 

• A research objective is a clear, concise, declarative statement, which provides 
direction to investigate the variables. 

• Generally research objective focus on the ways to measure the variables, such as 
to identify or describe them. 


Health Research Methodology 


Page 17 of 52 



• Sometime objectives are directed towards identifying the relationship or 
difference between two variables. 

• Research objective are the results sought by the researcher at the end of the 
research process, i.e. what the researcher will be able to achieve at the end of the 
research study. 

• The objectives of a research project summarize what is to be achieved by the 
study. 

• Objective should be closely related to the statement of the problem. 

Characteristics/Quality of research objectives 

• Research objectives is a concrete statement describing what the research is trying 
to achieve. A well-worded objective will be SMART, i.e Specific, Measurable, 
Attainable, Realistic, & Time-bound. 

• Research objective should be Relevant, Feasible, Logical, Observable, Unequivocal 
& Measurable. 

• Objective is a purpose that can be reasonably achieved within the expected 
timeframe & with the available resources. 

• The objective or research project summarizes what is to be achieved by the study. 

• The research objectives are the specific accomplishment the researchers hopes to 
achieve by the study. 

• The objective include obtaining answers to research questions or testing the 
research hypothesis. 

Need/importance of research objectives 

The formulation of research objectives will help researcher to 

• With clearly defined objectives, the researchers can focus on the study 

• The formulation of research objectives helps the researcher avoid the collection 
of data which are not strictly necessary for understanding & solving problem that 
he or she has defined. 

• The formulation of objectives organize the study in clearly defined parts or phases. 

• Properly formulated, specific objectives will facilitate the development of research 
methodology & will help to orient the collection, analysis, interpretation, & 
utilization of data. 

Types of research objectives 

Objectives are end results that the researcher wants to achieve. Objectives must be stated 
in terms of General and specific types. 

1. General objective 

- General objectives are broad goals to be achieved. 

- The general objectives of the study state what the researcher expects to 
achieve by the study in general terms. 

- General objectives are usually less in number. 

- Cover the different aspects of the problem and its contributing factors in a 
coherent way and in a logical sequence; 

2. Specific objective 

- Specific objectives are short term & narrow in focus. 
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- General objectives can broken into small logically connected parts to form 
specific objectives. 

- General objective is met through accomplishing all the specific objective. 

- The specific objectives are more in number & they systematically address 
various aspects of problem as defined under 'the statement of problem’ & key 
factor that is assumed to influence or causes the problem. 

- They should specify what the researcher will do in the study, where, & for what 
purpose. 

Examples of general & specific objectives 

Research statement: "Effectiveness of planned teaching on the knowledge of staff 

nurses working in psychiatric unit regarding Physical Restraints for psychiatric 

patient in selected hospital of Kathmandu District". 

General objective -. 

- To assess the knowledge of staff nurses working in psychiatric unit regarding 
physical restraint. 

Specific objective: 

- To assess the knowledge regarding Physical Restraints among nurses working 
in psychiatric unit. 

- To evaluate the effect of planned teaching on Physical Restraints among 
nurses. 

- To associate the knowledge with selected demographic variables. 

Methods of stating objectives 

While stating objectives of the study, the following guidelines must be taken care of: 

• The objectives should be presented briefly & concisely. 

• They cover the different aspects of the problem & its contributing factors in a 

coherent way & in a logical sequence. 

• The objectives are clearly phrased in operational terms, specifying exactly what 

researcher is going to do, where, & for what purpose. 

• They are realistic considering local conditions. 

• Use action verbs that are specify enough to be evaluated. 


3.3.2 Definition and Purpose of Research Hypothesis 
Introduction and definition 

A hypothesis is a formal tentative statement of the expected relationship between two or 
more variables under study. A hypothesis helps to translate the research problem & 
objectives into a clear explanation or prediction of the expected results or outcomes of 
the research study. A clearly stated hypothesis includes the variables to be manipulated 
or measured, identifies the population to be examined, & indicates the proposed outcome 
for the study. 

Definition 

"Hypothesis is a tentative prediction or explanation of the relationship between two 
variables." It implies that there is a systematic relationship between an independent & a 
dependent variable. 
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For example, dietary compliance will be greater in diabetic patients receiving diet 
instruction in small groups than in diabetic patients receiving individualized diet 
instructions. 

Good & Hatt define hypothesis as a "shrewd guess or inference that is formulated & 
provisionally adopted to explain observed facts or conditions & to guide in further 
investigation." 


Importance of Hypothesis 

• Hypotheses enables the researcher to objectively investigate new areas of 
discovery. Thus, it provides a powerful tool for the advancement of knowledge. 

• Hypotheses provides objectivity to the research activity. 

• It also provides directions to conduct research such as defining the sources & 
relevance of data. 

• Hypotheses provides clear & specific goals to the researchers. These clear & 
specific goals provide the investigator with a basis for selecting sample & research 
procedures to meet these goals. 

• Hypotheses provides link between theories & actual practical research. It provides 
a bridge between theory & reality. 

• A hypothesis suggests which type of research is likely to be most appropriate. 

• It stimulates the thinking process of researcher as the researcher forms the 
hypothesis by anticipating the outcome. 

• It also determines the most appropriate research designs & techniques of data 
analysis. 

• Hypotheses provides understanding to the researchers about what expect from 
the results of the research study. 

• It serves as framework for drawing conclusions of a research study. 

Characteristics of a good hypothesis 

• Conceptual clarity: 

Hypothesis should consist of clearly defined & understandable concepts. It should be 
stated in very terms, the meaning & implication of which cannot be doubted. To facilitate 
the conceptual clarity, hypothesis can be stated in declarative statement, in present tense. 

• Empirical referents: 

Research must have an ultimate empirical referent. No usable hypothesis can embody 
moral judgments. A good hypothesis must have empirical basis from the area of enquiry. 

• Objectivity: 

Hypothesis must be objective, which facilitates objectivity in data collection & keeps the 
research activity free from researcher value - judgment. 

• Specificity: 

It should be specific, not general, & should explain the expected relations between 
variables. For example, regular yoga reduces stress. 

• Relevant: 

The hypothesis should be relevant to the problem being studied as well as the objectives 
of the study. Hypothesis must have relevance with theory under test in a research 
process. 
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• Testability: 

Hypothesis should be testable & should not be a moral judgment. It must be 
directly/indirectly observable & measurable. The researcher can set up a situation that 
permits one to assess if it is true or false. It must be verifiable. For example, a statement 
such as 'bad partners produce bad children’. This sort of hypothesis cannot be tested. 

• Consistency: 

A hypothesis should be consistent with an existing body of theories, research findings, & 
other hypotheses. It should correspond with existing knowledge. 

• Simplicity: 

A hypothesis should be formulated in simple & understandable terms. It should require 
fewer conditions & assumptions. 

• Availability of techniques: 

The researchers must make sure that methods are available for testing their proposed 
hypotheses 

• Purposiveness: 

The researcher must formulate only purposeful hypotheses, which has relevance with 
research problem & objectives. 

• Verifiability: 

A good hypothesis can be actually verified in practical terms. 

• Profundity of effect: 

A good hypothesis should have profound effect upon a variety of research variables. 

• Economical: 

The expenditure of money & the time can be controlled if the hypotheses underlying the 
research undertaken is good. 

Sources of hypothesis: 

Previous research: 

Findings of the previous studies may be used for framing the hypotheses for another 
study. 

For example, in a small sample descriptive study, a researcher found that a number of 
patients admitted with coronary artery disease had increased body mass index. 

In another research study, a researcher may use this finding to formulate a hypothesis as 
'Obese patients have increased risk for development of coronary artery disease’. 

Real-life experiences: 

Real-life experiences also contribute in the formulation of hypotheses for research 
studies. 

For example, Newton had a life-changing experience of the falling of an apple & 
formulated a hypothesis that earth attracts all the mass towards its centre, through 
several researchers were conducted before generating a law of central gravity. 

Academic literature 

Academic literature is based on formal theories, empirical evidences, experiences, 
observation, & conceptualizations of academicians. 

These literatures may serve as good sources for formulating hypotheses for research 
studies. 
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Types of Hypothesis 

1. Simple & complex hypothesis 

Simple hypothesis: 

S It is a statement which reflects the relationship between two variables. 

•S For example, 'the lower the level of hemoglobin, the higher is the risk of infection 
among postpartum women*. 

Complex hypothesis: 

■S It is a statement which reflects the relationship between more than two variables. 

S For example, 'satisfaction is higher among patients who are older & dwelling in 
rural area than those who are younger & dwelling in urban area*. 

2. Associative & causal hypothesis 

Associative hypothesis: 

■S It reflects a relationship between variables that occurs or exists in natural settings 
without manipulation. 

■S This hypothesis is used in correlational research studies 

Causal hypothesis: 

S It predicts the cause-and-effect relationship between two or more dependent & 
independent variables in experimental or interventional setting, where 
independent variable is manipulated by research to examine the effect on the 
dependent variable. 

S The causal hypothesis reflects the measurement of dependent variable to examine 
the effect of dependent variable, which is manipulated by the researcher(s). 

■S For examples, prevalence of pin site infection is lower in patients who receive pin 
site care with hydrogen proxidide as compared to patients who receive the pin site 
care with Betadine solution. 

3. Directional & nondirectional hypothesis 

Directional hypothesis: 

■S It specifies not only the existence, but also the expected direction of the 
relationship between variables. 

•S Directional hypothesis states the nature of the relationship between two or more 
variables such as positive, negative, or no relationship. 

S To express the direction of relationship between variables, the directional terms 
are used to state the hypothesis such as positive, negative, less, more, increased, 
decreased, greater, higher, lower, etc. 

S For examples, 'there is a positive relationship between years of nursing experience 
& job satisfaction among nurses. 

Nondirectional Hypothesis: 

■S It reflects the relationship between two or more variables, but is does not specify 
the anticipated direction & nature of relationship such as positive or negative. 

S It indicates the existence of relationship between the variables. 

■S For example, 'there is relationship between years of nursing experience & job 
satisfaction among nurses. 

4. Null & research [Alternative] hypothesis: 
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Null hypothesis (HO): 

•S It is also known as statistical hypothesis & is used for statistical testing & 
interpretation of statistical outcomes. 

S It states the existence of no relationship between the independent & dependent 
variables. 

S For example, 'there is no relationship between smoking & the incidence of 
coronary artery disease’. 

Research hypothesis (HI): 

S It states the existence of relationship between two or more variables. 

■S For examples, 'there is relationship between smoking & incidence of lung cancer. 

3.4Research methodology 
3.4.1. Study Designs 

Clinical research has been divided into two sections: experimental and observational 
research (non-experimental). In an experimental study, conditions (usually the treatments) 
are under the direct control of the investigator. These studies test the effectiveness of a 
treatment or intervention by comparing the outcome (for example the frequency or intensity 
of a point of interest) in the experimental group with the outcome in the control group. For 
experimental studies, one needs to distinguish whether the exposures were assigned by a 
truly random technique or whether some other allocation scheme was used, such as 
alternate assignments. 

Observational studies (non-experimental) observe something that naturally occurs over 
time. If the study has a comparison or control group it is termed analytical, if not then it is a 
descriptive study. In an analytical study, the temporal direction needs to be identified. 
Analytic studies examine an association between a problem of interest and other variables, 
and possible causative factors are examined. If the study begins with an exposure (e.g. oral 
contraceptives use) and follows women for a few years to measure outcomes (e.g. ovarian 
cancer) then it is deemed a cohort study. Cohort studies can be concurrent or non¬ 
concurrent. By contrast, if the analytical study begins with an outcome (e.g. ovarian cancer) 
and looks back in time for an exposure, such as use of oral contraceptives, then the study is 
a case- control study. 

Studies without comparison groups are called descriptive studies. It describes patterns of 
disease, symptoms, or problems in a population. At the bottom of the research hierarchy is 
the case series report. When more than one patient is described, it becomes a case-series 
report. 

If the study identifies both exposures and outcomes at one time point, it is termed cross 
sectional. An example would be measurement of serum cholesterol of men admitted to a 
hospital with myocardial infarction versus that of their next door neighbor. This type of 
study provides a snapshot view of the population of sick and well at one time point. 

Symptoms can be studied in both experimental and non-experimental studies. The principles 
of detecting, measuring, and recording symptoms are shared in all these designs. 
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Exposure-► Outcome Exposure-^- Outcome Exposure and outcome at same time 


Fig 1: Classification of types of clinical research 

3.4.2. Analytical Studies 

Analytical epidemiologic studies are most useful for testing a hypothesized association 
between human exposure and adverse health effects. Analytical study designs include cohort 
studies and case-control studies 

Cohort Study 

A cohort study tracks two or more groups forward from exposure to outcome. This type of 
study can be done by going ahead in time (prospective cohort study) or alternatively, by 
going back in time to comprise the cohorts and following them up to the present 
(retrospective cohort study), or ambi directional (in either way). A cohort study is the best 
way to identify incidence and natural history of a disease, and can be used to examine 
multiple outcomes after a single exposure, especially when the exposure is rare. However 
this type of study is less useful for examination of rare events or those that take long time to 
develop. For example, a cohort study design would be useful for studying the effects of 
radioactive exposure on children following a radioactive accident like the Chernobyl 
disaster. 

The defining characteristic of all cohort studies is that they track people from exposure to 
outcome. Investigators doing this kind of study must, therefore, go forward in time from the 
present or go back in time to choose their cohorts. Hence it may be a prospective or a 
retrospective cohort study, sometimes called a trohoc study. Either way, a cohort study 
moves from the exposure towards the outcome. For example, a prospective cohort study of 
the Chernobyl disaster would have started at the time of disaster and traced the different 
outcomes of the exposure over time in children who were almost alike except for the 
exposure history. Similarly, in a retrospective cohort study of the disaster the researcher 
would look up medical records of the time of disaster to find out the exposure status of 
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patients admitted to a hospital and then looks up the National death registry to find out the 
causes of death in the exposed and unexposed. 

The cohort study has important strengths and weaknesses. Because an exposure is identified 
at the outset, one can assume that the exposure preceded the outcome. Recall bias is less of 
a concern than in the case control study. The cohort study enables calculation of true 
incidence rates, relative risks and attributed risks. However, for the study of rare events or 
events that take years to develop, this type of research design can be slow to yield results 
and thus prohibitively expensive. Further loss to follow up is a big challenge. Without regular 
contact with study participants, it may not be possible to estimate when, and if, a person 
developed the disease of interest. To overcome this problem the investigator may use 
relative risk (also known as the risk ratio). An easy way to calculate that is by using a 2x2 
table. 



Ill 

Non Ill 

Total 

Exposed 

A 

B 

LI 

Non-Exposed 

C 

D 

L0 

Total 

A+C 

B+D 

L1+L0 


For Example, Mother-to-infant transmission of HIV during breastfeeding 



Infant HIV+ 
(Numbers) 

Infant HIV- 
(Numbers) 

Total 

Person Year 
of 

Observation 

Breastfed 

190 

310 

500 

450 

Formula fed 

100 

400 

500 

600 

Total 

290 

710 

1000 

1050 


In this example, a group of 500 mother-infant who were breastfed and 500 mother-infant 
who were formula-fed were followed for 2 years. During the study, 190 of the breastfed 
infants seroconverted, while 100 formula-fed infants seroconverted. The 500 breastfed 
contributed 450 person-years of observation and the 500 formula-fed contributed 600 
person-years of observation. This difference is due to loss to follow up. 

Relative Risk/ Risk Ratio: A relative comparison gives information about the strength 
of the relationship between the exposure and disease, and is most useful for etiological 
research. Relative Risk = R1/R0 = (A/Ll)/ (C/L0). In this example the relative risk is 1.9; 
or the risk of HIV transmission to infants in women who breastfed is 1.90 times that of 
those who formula fed their infants. 

Risk Difference = R1-R0 = (A/Ll) - (C/L0) It describes the disease burden associated 
with exposure among the study participants who are exposed. The excess rate or risk of 
disease among exposed population. The risk difference for this example is 0.18; or there 
is a 0.18 per mother infant pair excess risk attributable to breast feeding as compared to 
formula feeding. 

Number needed to harm: The number needed to harm (NNH) is an epidemiological 
measure that indicates how many patients need to be exposed to a risk-factor to cause 
harm in one patient that would not otherwise have been harmed. It is defined as the 
inverse of the attributable risk. Intuitively, the lower the number needed to harm, the 
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worse the risk-factor. In this example, the number needed to harm is 1 / 0.18 = 6 (5.55); 
or 6 infants will need to be kept off breastfeeding if 1 case of breastfeeding induced HIV 
sero-conversion is to be prevented in infant population 

Odds Ratio: Odds are calculated when the sampling fraction is not known. It is defined as 
the probability that an event will occur divided by the probability that it will not occur. In 
case of a Cohort study design we calculate the disease odds ratio, or the probability of 
developing the outcome given that the person has been exposed. 

Disease Odds Ratio = AD/BC. An odds ratio of 1 indicates that the condition or event under 
study is equally likely in both groups. An odds ratio greater than 1 indicates that the 
condition or event is more likely in the first group. And an odds ratio less than 1 indicates 
that the condition or event is less likely in the first group. In this example, the odds ratio is 
2.45; or the odds of sero-conversion in those who are breastfed as compared to those who 
receive formula feeding is 2.45 



Ill 

Person Time 

Rate 

Exposed 

A 

PT1 

Ratel 

Non-Exposed 

C 

PTO 

RateO 

Total 

A+C 

PT 

Rate 


Relative Rate/ Rate Ratio = Ratel/ RateO = (A/PT1)/ (C/ PTO). 

In this example the rate ratio is 2.53; or the rate of HIV transmission to infants in women who 
breastfed is 2.53 times that of those who formula fed their infants. The rate ratio is a more 
accurate measure of association than the risk ratio since the rate ratio accounts for varying 
follow-up periods per the subjects. 

1. In a cohort study, the ratio of the odds of disease among exposed and unexposed is 
equal to the ratio of the odds of exposure among ill and non-ill 

2. In a cohort study, when the disease is rare, the ratio of the odds of disease is almost 
equal to the relative risk 

Case-control 

As discussed above, one of the drawbacks of using a cohort approach to investigate the 
causes of disease with low incidence is that large and lengthy studies may be required to give 
adequate statistical power. An alternative which avoids this difficulty is the case-control 
design. In a case-control study patients who have developed a disease are identified and their 
past exposure to suspected aetiological factors is compared with that of controls that do not 
have the disease. This permits estimation of odds ratios but not of attributable risk 

Case control studies are especially useful for outcomes that take a long time to develop, such 
as cardiovascular disease and cancer. These studies often require less time, effort, and 
money than would cohort studies. Control should be similar to cases in all important respects 
except for not having the outcome in question. Because the case-control studies lack 
denominators, investigators cannot calculate incidence rates, relative risks, or attributable 
risks. Instead, odds ratio are the measure of association used, when the outcome is 
uncommon (e.g. most cancers) the odds ratio provides a good proxy for the true relative risk. 
From a case control study we can gather information regarding exposure between the two 
groups. 
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Ill 

Person Time 

Rate 

Exposed 

a.fl 

b.f2 

N/A 

Non Exposed 

c.fl 

d.f2 

N/A 

Total 

cm 

C0.f2 

N/A 


Odds of exposure among cases = (a.fl)/ (c.fl) 
Odds of Exposure among controls = (b.f2)/ (d.f2) 


For Example, Deat 

hs from diarrhoea among ini 

Fants according 


Diarrhea 

Controls 

Total 

No Breastfeeding 

120 

136 

256 

Breastfeeding 

50 

204 

254 

Total 

170 

340 

510 


In the above example, a group of 170 infants who died due to diarrhoea and 340 infants who 
survived to the 2 nd year were analysed for history of breastfeeding. The odds ratio of 
exposure in this group is 3.6; or the odds of not having been breastfed are 3.6 times that 
among infants who died due to diarrhoea in comparison to those survived into the 2 nd year. 

Exposure Odds Ratio = AD/BC 

1. In a case control study, the exposure-odds ratio is equal to the disease-odds ratio of 
the corresponding cohort 

2. In a case control study, when the disease is rare, the exposure-odds ratio is almost 
equal to the relative risk in the corresponding cohort 

Effect modification/ Interaction occur when the answer about a measure of association 
depends on sub groups within the population being studied. Sub-groups can be defined 
according to various characteristics in a population (stratification) e.g. Age, Sex, Socio¬ 
economic status. An association between a risk factor and an outcome may be studied within 
these various strata. In this example, the cases were stratified according to the age group 
into infants dmonth of age and >1 month of age. 

Deaths from diarrhoea according to breast feeding 
Crude Analysis; Odds Ratio: 3.6 


Deaths from diarrhoea according to breast feeding 
Infants < 1 month of age; Odds Ratio: 32.4 _ 



Diarrhoea 

Controls 

Total 

No Breastfeeding 

10 

3 

13 

Breastfeeding 

7 

68 

75 

Total 

17 

71 

88 


Deaths from diarrhoea according to breast feeding 
Infants >= 1 month of age; Odds Ratio: 2.6 _ 



Diarrhoea 

Controls 

Total 

No Breastfeeding 

110 

133 

243 

Breastfeeding 

43 

136 

179 

Total 

153 

269 

422 
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Hence, in this case the odds of death due to diarrhoea are much higher in neonates as 
compared to other infants (32.4 vs. 2.6). Hence, the protective efficacy of breastfeeding is 
more marked among infants under the age of one month and may correspond to a biological 
phenomenon that must be reported as part of the results. 

Once effect modification is detected the study population is split and the results for the risk 
factor considered should be reported stratum by stratum 

Cross Sectional 

A cross-sectional study (also called a prevalence survey) measures the prevalence of a 
symptom, determinants of a symptom, or both, in a population at one point in time or over a 
short period of time. It provides a snapshot of the health experience of a population at a given 
time (a good example would be the national family health survey). Such information can be 
very useful in assessing the health status and needs of a population. It can also be used to 
study association between variables (for example between hemoptysis and lung cancer). The 
prevalence of a problem, rather than the incidence, is recorded in a cross-sectional survey, 
and every association should be interpreted cautiously. 

Cross sectional studies are done to examine the presence or absence of disease and the 
presence or absence of an exposure at a particular time. Since both exposure and outcome 
are ascertained at the same time, the temporal relation between the two might be unclear, 
and hence we cannot prove causation from these kinds of studies. For example, assume that 
a cross sectional study finds obesity to be more common among women with arthritis rather 
than without arthritis. Did the extra weight load on joints lead to arthritis, or did women 
with arthritis become involuntarily inactive and then obese? This type of question is 
unanswerable in a cross sectional study. 

Other applications of cross sectional surveys lie in planning health care. For example, an 
occupational physician planning a coronary prevention programme might wish to know the 
prevalence of different risk factors in the workforce under his care so that he could tailor his 
intervention accordingly. 

Prevalence - Number of existing cases (old and new) in a defined population at a specified 
point of time 

Point prevalence: Measures the frequency of disease at a given point in time 
Period prevalence - Measures the frequency of disease over a certain period 

Prevalence = Incidence x duration 

Prevalence changes with duration (cure rates/ case fatality rates), incidence, detection, 
population migration. 


Data Analysis from a Cross Sectional Study/ Survey 



Ill 

Non Ill 

Total 

Exposed 

A 

B 

LI 

Non Exposed 

C 

D 

LO 

Total 

A+C 

B+D 

A+B+C+D 


Prevalence in exposed: PI, Prevalence in unexposed: PO 
Prevalence Ratio = PI/ PO = (A/Ll)/ (C/LO) 
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Prevalence of Malaria in children with Splenomegaly in a malaria endemic region. 



Splenomegaly 

No Splenomegaly 

Total 

Malaria 

90 

10 

100 

No Malaria 

5 

95 

100 

Total 

95 

105 

200 


In the above example, the probability of Malaria is 18 times higher for those having 
splenomegaly than those not having splenomegaly. 

Prevalence data can be used for assessing health care needs, Planning health services, 
Measure occurrence of conditions with gradual onset, Study chronic diseases, for example 

Incidence = Number of new cases in a given period in a specified population. For example, 
the no of diarrheal episodes in a year in children <3years of age. It measures the rapidity 
with which new cases are occurring in a population. 

Cumulative Incidence/ Attack rate = (# of new cases/ Population at risk at the 
beginning). It assumes that the entire population at risk at the beginning was followed-up 
for the time period of observation. For example, 350 diarrheal episodes due to Rotavirus 
occurred in a period of 1 year in 175 children below 3 years of age. The attack rate of diarrhea 
due to Rotavirus in this population is 2. 

Incidence rate = (# of new cases/ Total person-time of observation). In the above 
example the population was observed for only 100 person- years, hence the incidence rate 
is 3.5. It reflects more exactly the person-time observed. 

Uses of incidence data 

• Describe trends in diseases, Evaluate impact of primary prevention programmes 


Exposure 


Cohort Study 



Outcome 


Exposure 


Exposure 


Case-control Study 


Cross-sectional study 


Outcome 


Outcome 



Time 

Figure: Schematic diagram showing temporal direction of tree study designs 


Health Research Methodology 


Page 29 of 52 





3.4.3. Experimental Studies 

In observational studies, subjects exposed to a risk factor often differ from those who are 
unexposed in other ways, which independently influence their risk of disease. If such 
confounding influences are identified in advance then allowing for them in the design and 
analysis of the study may be possible. There is still, however, a chance of unrecognized 
confounders. Experimental studies are less susceptible to confounding because the 
investigator determines who is exposed and who is unexposed. In particular, if exposure 
is allocated randomly and the number of groups or individuals randomized is large then 
even unrecognized confounding effects become statistically unlikely. 

An important qualification for carrying out an experimental study is the existence of 
"equipoise” regarding the treatment outcome. Equipoise is a state of mind characterized 
by legitimate uncertainty or indecision as to choice or course of action'. 

Randomized control trial 

Randomized controlled trial is the only way to aviod selection and confounding biases in 
clinical research. It resembles the cohort study in several respects, with the important 
exception of randomization of participants to exposures. 

As their name suggests, RCTs involve the random allocation of different interventions 
(treatment or placebo) to subjects. This ensures that known and unknown confounding 
factors are evenly distributed between treatment groups. An example would be of a 
randomized prevention trial to determine whether supplementation with folic acid 
around the period of conception would prevent neural tube defects. 

Trials may be open, blind or double-blind. 

Open trial 

In an open trial, the researcher knows the full details of the treatment, and so does the 
patient. These trials are open to challenge for bias, and they do nothing to reduce the 
placebo effect. However, sometimes they are unavoidable, particularly in relation to 
surgical techniques, where it may not be possible or ethical to hide from the patient which 
treatment he or she received. For example, ascertaining the efficacy of two different 
techniques for the management of clubfoot. One could be an early surgery and the other 
conservative management followed by surgery. 

Blind trials 
Single-blind trial 

In a single-blind trial, the researcher knows the details of the treatment but the patient 
does not. In practice, since the researcher knows, it is possible for him to treat the patient 
differently or to subconsciously hint to the patient important treatment-related details, 
thus influencing the outcome of the study. For example two different surgical techniques 
for the treatment of hypospadias. 

Double-blind trial 

In a double-blind trial, both the person administering treatment and the patient do not 
know the details of the treatment. Since the person administering treatment does not 
know, he cannot possibly tell the patient, and cannot give in to patient pressure to give 
him the new treatment. Therefore double-blind trials are preferred, as they tend to give 
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the most accurate results. In the folic acid - neural tube defect example, participants could 
be randomized to receive folic acid or placebo without the knowledge of the researcher. 

An important phenomenon of the randomized controlled trial is the Placebo effect, which 
is an improvement in health in the control arm of the study which is not attributable to a 
medication or treatment that has been administered. It is more important when the 
underlying problem has a psychological cause, for example complains suggestive of 
allergic reaction even when exposed to a placebo in hypersensitive children. 

Intent to treat vs. Efficacy analysis 

In Intent to treat analysis all individuals who are randomly allocated to a treatment are 
analyzed, regardless of whether they complete or even receive the treatment. It preserves 
the benefits of randomization, i.e. it preserves the baseline comparability of the groups 
for known and unknown confounders. Also, because good and poor compilers differ from 
one another on important prognostic factors, it helps ensure that the study results are 
unbiased. Thus it answers the question "How well does the treatment work among those 
who are offered it ?" Its alternative Efficacy analysis determines the treatment effects 
under ideal conditions. It compares the outcomes among people who complete the 
treatment A with treatment B. Thus it answers the question "How well does the treatment 
work among those who take the full treament as directed ?". Thus it is a form of sub group 
analysis as performed in the cohort study. An example would be of a new oral drug aimed 
at treating pneumonia in children. This drug may be more effective than the regular drug 
but due to bad taste few children may complete full treatment. 


All Children who took the treatment 



Recovered 

Do not recover 
/change treatmer 

Total 

New treatment 

120 

26 

146 

Regular treatment 

140 

8 

148 

Total 

260 

34 

294 


Recovery ratio: 120/146 // 140/148 = 0.87 


Children who completed their treatment 



Recovered 

Do not recover 

Total 

New treatment 

120 

2 

122 

Regular treatment 

140 

6 

146 

Total 

260 

8 

268 


Recovery ratio: 120/122 // 140/146 = 1.025 


Thus children who completed the new drug treatment were more likely to recover as 
compared to the standard treatment. 

Data Analysis in Experimental studies - The information we can gain from 
experimental studies is the same as that from cohort studies, i.e. incidence proportion 
(risk), risk ratio (relative risk), and risk difference. Another important information that 
can be gained is the number needed to treat. 

Crossover studies 

Another modification of the randomised controlled trial is the crossover design. This is 
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particularly useful when outcome is measured by reports of subjective symptoms, but it 
can only be applied when the effects of treatment are short lived (for example, pain 
relief from an analgesic). 

In a crossover study, eligible patients who have consented to participate receive each 
treatment sequentially, often with a "wash out" period between treatments to eliminate 
any carry over effects. However, the order in which treatments are given is randomised 
so that different patients receive them in different sequence. Outcome is monitored 
during each period of treatment, and in this way each patient can serve as his own control. 

3.4.4. Descriptive Studies 

Descriptive studies have several important roles in medical research. They are often the 
first foray into a new disease or area of inquiry. Investigators do descriptive studies to 
describe the frequency, natural history and possible determinants of a condition. The 
results of these studies show how many people develop a disease or condition over time, 
describe the characteristics of the disease and those affected, and generate hypotheses 
about the cause of the disease. 

Types of Descriptive Studies 

Descriptive study consist of two major groups: those that deal with individuals and those 
that relate to population. Studies that involve individuals are case report, the case series 
report, cross sectional studies, and surveillance, whereas ecological correlational studies 
examine populations. 

Case report and case series 

The difference between them being that case report describes a single case, whereas a 
case series present several similar cases- is to make observations about patients with 
defined clinical characteristics. Case report is the least publishable unit in the medical 
literature. It is less scientifically rigorous than clinical data involving a larger sample size . 
They permit discovery of new diseases and unexpected effects (adverse or beneficial) as 
well as the study of mechanisms, and they play an important role in medical education. 
Case reports and series have a high sensitivity for detecting novelty and therefore remain 
one of the cornerstones of medical progress; they provide many new ideas in medicine. 
(Vandenbroucke, 2001). For example, a clinicians , among others, reported benign 
hepatocellular adenomas, a rare tumour, in women who had taken oral contraceptives. 

A convenient feature of case-series reports is that they can constitute the case group for 
a case control study, which can then explore hunches about causes of disease. It is useful 
in forming hypotheses, planning natural history studies, and describing clinical 
experience. 

These studies are also easy and inexpensive to do in clinical settings. The disadvantages 
are primarily that the selection of study patients may be biased, making generalization of 
results difficult; perhaps only the sickest or most typical cases were included in the study. 

Surveillance 

Surveillance is another important type of descriptive study. Surveillance can be thought 
of as watchfulness over a community. A more formal definition is the ongoing systematic 
collection, analysis, and interpretation of health data essential to the planning, 


Health Research Methodology 


Page 32 of 52 



implementation and evaluation of public health practice, closely integrated with the 
timely dissemination of these data to those who need to know. 

Epidemiological surveillance has made important contributions to health, but none more 
impressive than smallpox eradication. Surveillance and containment were responsible 
for the elimination of small pox from the world, an extraordinary public health 
achievement. Whereas mass immunization of the world’s population had failed, the 
approach of identification of cases through surveillance and then immunization of 
susceptible persons in the surrounding communities stopped transmission. Without a 
non-human vector, the virus died out. 

Ecological correlation studies 

Correlational studies look for associations between exposures and outcomes in 
populations rather than in individuals. Because much data might already have been 
collected, correlational studies can be a convenient initial search hypotheses. The 
ecological study assesses characteristics of populations, rather than individuals, and then 
compares correlations of these characteristics across populations. Observing the 
relationship between dietary practices and incidence of malnutrition constitutes an 
ecological study. 

Ecological studies are valuable because they can be done easily and quickly by using 
population data that has already been collected and seeking correlations between 
potential risk factors and various disease outcomes. The major disadvantage of this kind 
of the study is that data for individuals are not available and there is no way to know that 
those with the risk factor are the ones who are actually getting the disease. Despite their 
limitation, ecological studies have been valuable as the first assessment of an association 
that was then studied using additional epidemiological designs. 

The hierarchy of evidence 


Research evidence can be arranged as a hierarchy. 
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3.4.5. Bias 

Definition - Systematic error in the protocol of a study that leads to a false association 
between the exposure and disease. Thus it is an error committed by the investigator in 
the design or conduct of a study. 

Type of biases 

• Selection biases - It is an error due to systematic differences in characteristics 
between those who are selected for study and those who are not. 

• Observation/ Information bias - It is a flaw in measuring exposure or outcome 
data that results in different quality (accuracy) of information between 
comparison groups. 

Sources of Selection Biases 

• Control selection bias - This bias would occur if the investigator does not use 
the same criteria to select cases and controls and these criteria were related to 
exposure status. It can be avoided by remembering that controls resemble cases 
in every manner except for disease. In the example of diarrheal deaths if cases 
came from lower socioeconomic status and controls from higher socioeconomic 
status there would be selection bias, as socioeconomic status is itself a 
determinant of infection rates and access to health services. 

• Self Selection bias - This may arise due to refusal or agreement to participate 
that is related to disease or exposure. For example if the comparison group 
selected for the study are mostly volunteers, they may be more aware about 
health issues and have very different habits from exposure group. 

• Selection Bias in a Cohort study - It occurs when the choice of exposed and 
unexposed individuals is related to developing the outcome of interest. For 
example children who go on to develop cardiac diseases in the adulthood may 
have more factors like poor eating habits than just lack of exercise as the cause. 

Sources of Information Bias 

• Recall - It occurs when the accuracy of information provided by the compared 
groups differ. Cases may recall exposure more than controls. For example, a case 
control study on intake of folic acid during conceptional period may suffer from 
recall bias with mothers who had children with neural tube defect recalling it 
more clearly than those who do not. 

• Investigator - It occurs due to systematic difference in collection/interpretation 
of information from study participants. For example in a study on exposure to 
estrogens in pregnancy and development of vaginal carcinoma in the child, the 
investigator may prod the mother to recall the exposure. 

• Data quality - It occurs when there is difference in quality of data among study 
participants. For example, better exposure data available on cases; better 
outcome data available on exposed. 

• Prevarication - Systematic distortion of the truth by subjects 

• Loss to follow up - This can reduce the power of the study to detect associations 
that are truly present. 
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Bias in cross sectional studies may arise because of selection into or out of the study 
population. For example, in a hospital survey, patients staying for a shorter period in 
hospital have less probability of being included in a cross-sectional survey. 

3.4.6. Misclassification 

It is the most common form of bias in epidemiological research. It means there is an error 
in the classification of the exposure or the disease. For example, in a case control study 
measuring exposure from childhood may misclassify subjects due to recall bias. 

Differential misclassification - It refers to errors on one axis (exposure or disease) that 
are related to the other axis (exposure or disease). For example, if there is an error in 
exposure classification, it is more or less likely to occur for a diseased individual rather 
than a nondiseased individual. It may increase or decrease the strength of association 
between outcome and exposure (RR or OR closer/ away from 1). An example would be 
the effect of childhood conduct disorder on risk for adult alcohol use disorders. A 
characteristic feature of conduct disorder is lying; exposed are more likely to underreport 
alcohol use compared to unexposed. 

Non-differential misclassification- It refers to errors on one axis that are unrelated to the 
other axis. For example, if there is an error in exposure classification, it occurs with equal 
likelihood among diseased and nondiseased individuals. It reduces the strength of 
association between outcome and exposure (RR or OR closer to 1). An example would be 
the effect of birth weight on risk of malnutrition. The scale you use to measure weight is 
500grams off. It is 500grams off for both cases and controls. 

Confounding factor 

It is the distortion of the estimated effect of an exposure on an outcome, caused by the 
presence of an extraneous factor associated both with the exposure and outcome but not 
an intermediate step in the causal pathway between exposure and outcome. Confounding 
is not the fault of the investigator but rather reflects the fact that epidemiological research 
is conducted among free living humans with unevenly distributed characteristics. 


Confounding 


Exposure 
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An example of confounding factor in the study of diarrheal deaths among infants could be 
contaminated feed. Infants who are not breastfed are more likely to be exposed to 
contamination and hence lead to higher number of diarrheal episodes. While 
contaminated feed is related to breastfeed (exposure) and diarrhoea (outcome) it is not 
related to breast milk factors (immunoglobulins, micronutrients). 

A confounding factor can be controlled using several techniques, for example 
stratification, restriction, matching, randomization, multivariate analysis 

Stratification - Sub-groups defined according to various characteristics in a population 
e.g. Age, Sex, Socio-economic status. In the above example we could stratify study 
population by socio-economic status if we suspect that contamination of feed is more 
likely in families with lower socio-economic status. 

Restriction - It is exclusion of a variable from the study design. We could restrict the 
lower socio-economic status population from our study if we suspect they have higher 
level of contamination. 

Matching - It is stratification conducted initially at the stage of the study design of a case 
control study. In the above example we could match each case (not received breast feed) 
of lower socio economic status with controls (received breast feed) from the same socio 
economic status. 

Randomization - It is distribution of exposure of interest at random in the study 
population for a prospective cohort. We could randomize socio economic status in the 
cohort populations, if this was a prospective study. 

Multivariate Analysis - It is a mathematical model used for Simultaneous adjustment of 
all confounding and risk factors 

3.4.7. External and Internal Validity 
Validity is defined as the lack of bias and confounding 

Internal Validity - Results of a study are said to be internally valid if the cause-effect or 
causal relationships can be demonstrated. A causal inference may be based on a relation 
when three criteria are satisfied, the "cause" precedes the "effect" in time (temporal 
precedence); the "cause" and the "effect" are related (covariation); and there are no 
plausible alternative explanations for the observed covariation (Bias, Confounding and 
Random error). For example, in the study on risk of HIV transmission as a result of 
breastfeeding, we find no confounding factor, bias or random errors then the results of 
the study are valid for the study population. 

External Validity 

External validity is the degree to which the results of a study can be generalized to groups 
and environments outside of the research setting. In other words, can you apply what you 
found in your study to other people or settings? It may be easy to generalize the results 
to the sampled population, but not to other populations, or at other times (future) for the 
sampled population. External validity depends upon similarity between the different 
populations. For example, if in the study on HIV transmission due to breastfeeding the 
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study population is an accurate representation of the actual population the results would 
be externally valid for the actual population. There are three major threats to external 
validity: people, places and conditions or times. For example, it can be argued that the 
study sample was unique and therefore does not represent the population to which the 
results are generalized to. Or it could be argued that the study conditions caused your 
subjects to react or behave differently than they would at any other place or time 1 e.g. 
Hawthorne Effect. For example if the HIV+ve mothers who were breastfeeding their 
children stopped feeding because they learnt that there was an association between 
breastfeeding and increased risk of HIV transmission. 

3.4.8. Testing the Research Question 

When we conduct a study, our assumption at the outset is that there is no difference 
between the treatment and control groups (Null Hypothesis/ Ho). At the end of the 
study we have to conduct a hypothesis test to evaluate that any observed difference is 
genuine (Alternative hypothesis/ HI) and that the null hypothesis is a matter of chance. 
We calculate the probability that the observed effect will occur if the null hypothesis is 
true. If this value (sometimes called the "p-value") is small then the result is called 
statistically significant and the null hypothesis is rejected in favor of the alternative 
hypothesis. If not, then the null hypothesis is not rejected. Incorrectly rejecting the null 
hypothesis is a Type I error [P (Ho rejected 11 Ho True) = a; the probability of detecting 
a significant difference when the treatments are really equally effective] ; incorrectly 
failing to reject it is a Type II error [P (Ho not rejected 11 HI true) = the probability of 
not detecting a clinically significant difference when there really is one] . Power of a test 
is the probability that we reject Ho when HI is true. 

Power = P (reject Ho11 HI is true) = 1-0 


3.4.9. Multiple-Baseline Design 

This is a design that investigates two or more people, behaviors, or settings to identify 
the effect of an experimental treatment. The key is that the treatment condition is 
successively administered to the different people, behaviors, or settings. 

• Here is a depiction of the design: 

The Solomon Four Group Design Explained 

In the figure, A, Al, B and C are exactly the same as in the standard two group design. 


1 http://carbon.cudenver.edu/~lsherry/rem/validity.html 
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Fig 2- Solomon Four 
Group Design 



The first two groups of the Solomon four group design are designed and interpreted in 
exactly the same way as in the pretest-post-test design, and provide the same checks 
upon randomization. 

The comparison between the posttest results of groups C and D, marked by line 'D', 
allows the researcher to determine if the actual act of pretesting influenced the results. 
If the difference between the posttest results of Groups C and D is different from the 
Groups A and B difference, then the researcher can assume that the pretest has had 
some effect upon the results 

The comparison between the Group B pretest and the Group D posttest allows the 
researcher to establish if any external factors have caused a temporal distortion. For 
example, it shows if anything else could have caused the results shown and is a check 
upon causality. 

The Comparison between Group A posttest and the Group C posttest allows the 
researcher to determine the effect that the pretest has had upon the treatment. If the 
posttest results for these two groups differ, then the pretest has had some effect upon 
the treatment and the experiment is flawed. 

The comparison between the Group B posttest and the Group D posttest shows whether 
the pretest itself has affected behavior, independently of the treatment. If the results 
are significantly different, then the act of pretesting has influenced the overall results 
and is in need of refinement. 
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Multiple-baseline design 
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Treatment 

Treatment 

Treatment 

behaviors, or , 
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Baseline 
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0 The multiple-baseline d 


Non-random control group presentation-test 

3.4.10. Time Series Design 

Time series design is unlike the other design we have described up until now is that no 
control or comparison group is needed. A time series design typically involves only one 
group for which multiple observation of date been gathered both prior to and after the 
intervention. Although many methodologists distinguish between repeated Measure 
Panel Design, which include several pretest and posttest observation, and time series 
designs, which include many (Preferably 30 or more) such observation in both pretest 
and posttest periods. 

Time series designs involve having only one sample but taking measurements of the 
dependent variable on three or more occasions. Such designs are sometimes referred to 
as interrupted time series designs as the treatment intervention 'interrupts’ an otherwise 
seamless time series of observations. 
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Observation point 

Figure 4.2 Example time series data 

There is three types of time series patterns. 

0 Trend 

A trend exists when there is a long-term increase or decrease in the data. It does not have 
to be linear. Sometimes we will refer to a trend "changing direction" when it might go 
from an increasing trend to a decreasing trend. 


0 Seasonal 

A seasonal pattern exists when a series is influenced by seasonal factors (e.g., the quarter 
of the year, the month, or day of the week). Seasonality is always of a fixed and known 
period. 

0 Cyclic 

A cyclic pattern exists when data exhibit rises and falls that are not of fixed period. The 
duration of these fluctuations is usually of at least 2 years. 

Different pattern of time series analysis 
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1. One group time series 

If only one group is examined by the time series as pretest and posttest known as one 
group time series. Researchers examine a series of observations both before and after a 
treatment. Examples_ 


Schema of One group time series design 




Intervention Group 

01 

02 

03 

04 

Treatment 

05 

06 

07 

08 


2. Control group time series 

In a time series with control group design, researchers make a series of observations 
before and after treatment for both a treatment group and a comparable comparison 
group._ 


Schema of control group time series design 

Intervention Group 

01 

02 

03 

04 

Treatment 

05 

06 

07 

08 

Comparison Group 

01 

02 

03 

04 

No treatment 

05 

06 

07 

08 


Advantages of Time Series Designs 

• Uniquely suited for evaluation of treatment for a single case (goodness of fit) 

• Can be used to test treatments of rare disorders that would not lend themselves 
to traditional group designs 
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• Avoids the legal and ethical problems associated with withholding treatment 
(control groups) 

• Well-suited for studying process of change 

• Provides options for practitioners to be researchers 


3.5. Sampling design and procedures 
Sampling Terminology 

The group of individuals in a study is often called the study population, for example, 
children under 2 in Delhi. These age specific children would be our population of interest. 
But it would be difficult to take a sample from across all the towns and villages. Here, 
there is a distinction between a theoretical population, all children under 2 in the state 
that you would like to generalize to, and accessible population, the population of children 
under 2 that are accessible to you. The listing of the accessible population from which we 
will draw our sample is called the sampling frame i.e. all children under 2 in selected 
villages or towns of Delhi. The sample of our study is the group of children we select to be 
in our study. Those that actually participate and complete the study are sub-sample of the 
sample. 

Statistical Terms in Sampling 

Unit of sampling, usually people, supply us with one or more response(s), which is a 
specific measurement value. Looking at all responses derived from a sample, we use a 
statistic, which is any numerical summary measure based on data from a sample; 
contrasts with a parameter which is based on data from a population (Fortune, 1999) 2 . 
Examples of statistics are mean, median, mode, standard deviation etc. If one could 
measure an entire population, and was able to calculate the mean or any other statistic, 
it would be called the parameter of the population. 


The Sampling Distribution 

The distribution of an infinite number of samples of the same size as the sample in a study 
is known as the sampling distribution. If these samples are plotted on a histogram or bar 
graph, most of them converge on the central values and few and fewer samples have 
averages away on both sides from the central value. In other words, the bar graph would 
be well described by the bell curve shape. The standard deviation would describe how the 
samples are distributed. The deviation or the spread of the scores around the average is 
referred to as the standard error. 

Sampling techniques 

• A sample is "a smaller (but hopefully representative) collection of units from a 
population used to determine truths about that population" (Field, 2005) 

• The process of selecting a number of individuals for a study in such a way that the 
individuals represent the larger group from which they were selected 

• Sampling is defined as the process of selection of sampling units from the 
population to estimate population parameters in such a way that the sample truly 
represents the population. Researchers aim to draw conclusion about populations 


2 http://healthlinks.washington.edu/howto/measurement/glossary/ 
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from samples by using inferential statistic to determine a population's 
characteristics by direct observing only a sample survey is that of the researcher 

There is two types of sampling techniques 
1. PROBABILITY SAMPLING 

• A probability-sampling scheme is one in which every unit in the population has a 
chance (greater than zero) of being selected in the sample, and this probability can 
be accurately determined. 

• When every element in the population does have the same probability of selection, 
this is known as an 'equal probability of selection or mutually exclusive' design. 
Such designs are also referred to as 'self-weighting' because all sampled units are 
given the same weight. 

Probability sampling includes: 

- Simple Random Sampling, 

- Systematic Sampling, 

- Stratified Random Sampling, 

- Cluster Sampling 

- Multistage Sampling. 

- Multiphase sampling 

a. Simple Random Sampling 

The objective of random sampling, also called simple random sampling, is to select n units 
out of N such that every sampling unit has an equal chance of being selected. This is 
usually done using a random numbers table or an algorithm on a computer. Simple 
random sampling is not the most statistically efficient method of sampling because you 
do not get good representation of subgroups in a population. 

b. Stratified Random Sampling 

Sometimes subpopulations within an entire population vary considerably (i.e by 
socioeconomic status). In this case, it is advantageous to sample each subpopulation 
(stratum) independently. First, the subjects are divided into strata, for example 
corresponding to their social economic status such as low, medium or high, and then a 
random stratified sample of size is selected from each strata. Stratified random sampling 
assures that you will be able to represent not only the overall population, but also small 
minority groups. This sampling method will generally have more statistical precision 
than simple random sampling because variability within-groups is lower than the 
variability for the population as a whole 3 . This will only be true if the strata are 
homogeneous. 

Stratification - Sub-groups can be defined according to various characteristics in a 
population e.g. Age, Sex, Socio-economic status. An association between a risk factor and 
an outcome may be studied within these various strata 


3 Trochim, William M. The Research Methods Knowledge Base, 2nd Edition. Retrieved from: 
http://www.socialresearchmethods.net/kb/ 
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c. Systematic Random Sampling 

In Systematic Random Sampling the units in the population are numbered from 1 to N 
and the interval size k is calculated by dividing N by n such that k=N/n. An integer 
between 1 to k is randomly selected. If the selected unit is rth unit, then subsequent units 
in the samples are (r+ k) th, [r+2k)th, etc. For example, suppose we want to sample 100 
households from a village of 2,000 households (iV). Interval size k=2000/l 00=20. Suppose 
between 1 and 20 we randomly select 11 as the first unit. We would thereafter select 
every 20th household whereby the remaining numbers would be 31, 51, 71, and so on 
until we to the 100 th unit. 

d. Cluster Sampling 

In Cluster sampling the sampled population is divided into clusters, out of which 
randomly a few clusters are chosen. Now depending on the sample size and cluster 
population, the entire cluster may be sampled or another method of sampling such as 
random sampling may be used to sample within the cluster. The main advantage of this 
technique is that it does not involve as much travel as any other technique. However, this 
technique is not as precise and a larger sample has to be collected to compensate for it. 
This is known as "design effect". This method is useful when the population is dispersed 
over a large area and lives in clusters. 

e. Multi-Stage Sampling 

When we combine sampling methods, we call this multi-stage sampling. For example, a 
cluster method of sampling may include a simple random sampling method. 4 Multi-stage 
sampling allows a rich variety of probabilistic sampling methods to be used in a wide 
range of social research context by combining different sampling methods. 

2. NON-PROBABILITY SAMPLING 

• Any sampling method where some elements of population have no chance of 
selection (these are sometimes referred to as 'out of coverage'/'undercovered'), 
or where the probability of selection can't be accurately determined. It involves 
the selection of elements based on assumptions regarding the population of 
interest, which forms the criteria for selection. Hence, because the selection of 
elements is nonrandom, nonprobability sampling not allows the estimation of 
sampling errors.. 

Nonprobability Sampling includes: 

- Accidental Sampling (Convenience Sampling) 

- Quota Sampling and 

- Purposive Sampling. 

- Snow ball sampling 

a. Purposive Sampling 

In purposive sampling, we sample with a purpose in mind. The researcher attempts to 
obtain a sample that appears to him/her to be representative of the population of 
interest. This method can be very useful for situations where the researcher needs to 


4 http://www.stat.yale.edu/Courses/1997-98/101/sample.htm 
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reach a targeted sample quickly and where sampling for proportionality is not the 
primary concern 5 . 

• Expert Sampling 

Expert sampling, also called judgment sampling, involves assembling a sample of persons 
with known or demonstrable experience and expertise in some field. Depending on the 
topic of study, experts may be policy issue academics or devotees to a popular culture 
fad 6 . The disadvantage is that even the experts can be wrong. 

• Snowball Sampling 

In snowballing sampling, interview subjects for a statistical study are obtained from 
subjects already interviewed for that study. This technique is most often used with target 
populations made up of hard to find or inaccessible or uncooperative subjects (e.g., IV 
drug users). Those subjects first contacted are asked to name acquaintances, who are 
then approached, interviewed, and asked for additional names. In this way, a sufficient 
number of subjects can be accumulated to give a study adequate power 7 . 

b. Convenience Sampling 

A convenience sample is used when you simply stop anybody in the street, a village or a 
health facility who is prepared to stop and answer survey questions. In other words, the 
sample comprises subjects who are simply available in a convenient way to the 
researcher. The likelihood of bias is high and no meaningful conclusions can be made 
from the results that you obtain. However, this method is often the only feasible one, 
particularly for students or others with restricted time and resources, and can 
legitimately be used provided its limitations are clearly understood and stated 8 . 

Population under study 

• A population can be defined as including all people or items with the characteristic 
one wishes to understand. 

• A population is a group of individuals, objects, or items from among which 
sample are taken from measurement. For example, a group of HIV affected 
patients or students studying in a class would be considered a sample. 

• Population refers to the entire group of individuals or items of interest who have 
one or more similar characteristics. 

• Sampling population: It is the population from which a data will actually be taken 

• Target population: A group from which representative information is desired and 
to which inferences will be made 

Target population 

A set of elements larger than or different from the population sampled and to which the 
researcher would like to generalize of study findings. 

Sample 


5 Trochim, William M. The Research Methods Knowledge Base, 2nd Edition. Retrieved from: 
http://www.socialresearchmethods.net/kb/ 

6 http://www2.chass.ncsu.edu/garson/PA765/sampling.htm 

’Centre for Cancer Education, University of Newcastle upon Tyne: http://cancerweb.ncl.ac.uk/cgi- 
bin/omd?snowball+sampling 

8 http://www.tardis.ed.ac.uk/~kate/qmcweb/s8.htm 
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• A sample can be defined as a finite part of a statistical population whose properties 
are used to make estimates about the population as a whole (Webster, 1985). 
When dealing with people it can be defined as a set of target respondents selected 
from a larger population for the purpose of a survey. 

• Sample consists of subsets of the population, which represents the characteristics 
of whole population. 

o Why sample? 

1. Resources (time, money) and workload 

2. Gives results with known accuracy that can be calculated mathematically 

Sampling frame 

• In the most straightforward case, such as the sentencing of a batch of material 
from production (acceptance sampling by lots), it is possible to identify and 
measure every single item in the population and to include any one of them in our 
sample. However, in the more general case this is not possible. 

• The sampling frame is defined as the frame of entities from which sampling units 
are selected for a survey. For example, a list of registered votes in a constituency 
may be the sampling frame for an opinion poll survey of that area. The sampling 
frame can also be defined as that subset of the population, which provides a broad 
and detailed framework foe selection of sampling units. 

• Sampling frame: It is a list of all sampling units in a target population. 

Sample size 

Sample is group that represents the whole study population. The study design based upon 
the sample size. There are different methods to estimate the sample for study. Sample is 
depends upon the strength of study, burden of study, epidemiological status of study, 
study design, total population etc. It is different for experimental, descriptive and 
observational study. 

Determination of sample size 

One of the most important things in designing a study is the calculation of sample size. An 
adequate sample size gives a reliable estimate about the population, however due to 
constrained resources a trade- off between reliability and possibility. A study with 
inadequate sample size will have inadequate power to give a reliable estimate of 
statistically significant association between exposure and disease. The sample size 
depends upon various factors, including type of data (quantitative vs. qualitative), 
precision, standard deviation, z = (l-a)/2 percentile of a standard normal distribution, 
etc. 

Design effect - It is a consequence of the cluster sample design, caused by selecting 
subjects whose results are not independent from each others, for example; people within 
the same village will be usually more similar than between different villages. It leads to 
relative change (usually an increase) in the variance due to the use of clusters. 

Design effect = Variance (cluster)/ Variance (simple random sampling) 
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3.6. Instrumentation 

Tools and technique of Information collection Study instruments - Tools by which 
data are collected in the study: 

a) Questionnaire and interview schedules 

b) preparation and pre-testing of questionnaires; 

c) plan for interviews and call backs; 

d) preparation of instruction manual; 

e) Training of interviewers. 

f) Other methods of observation 

g) medical examination; 

h) laboratory tests; 

i) screening process) 

Development of study Instruments 

Development of research instrument requires a good analytical mind. Frame the test 
instruments by keeping in mind that whether the objectives are addressed or not. These 
include questionnaire, observation check list, interview schedule focuses group 
discussion guideline etc. These are the tools by which information can be collected to 
fulfill the research objectives. These should be constructed carefully and appropriate 
modification may be needed after its pretest among the similar population. Sometime the 
construction of research instrument is the former step before the submission to 
concerned department and refining is done after its review. Definition and redefinition of 
instruments is essential for the valid research results. 

Methods of data collection: This depends largely upon what type of data is being 
collected for the study. There are two major types of data: 

1. Primary data: are those which are collected afresh and for the first time, and thus 
happen to be original in character. 

2. Secondary data: are those which have already been collected by someone else and 
which have already been passed through the statistical process. 

There are several methods of collecting primary data. Important ones are 

A. Observation method 

B. Interview method 

C. Through Questionnaires 

D. Through schedule 

A. Observation method: The information is sought by way of investigator's own direct 
observation without asking from the respondent. 

Advantages: 

a. The main advantage of this method is that subjective bias is eliminated, if 
observation is done accurately. 

b. Secondly, the information obtained under this method relates to what is 
currently happening; it is not complicated by either the past behavior or future 
intentions or attitudes. 

c. Thirdly, this method is independent of respondents' willingness to respond and 
as such is relatively less demanding of active cooperation on the part of 
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respondents as happens to be the case in the interview or the questionnaire 
method. 

d. This method is particularly suitable in studies which deal with subjects (i.e. 
respondents) who are not capable of giving verbal reports of their feelings for 
one reason or the other. 

Limitations: 

a. It is an expensive method. 

b. The information provided by this method is very limited. 

c. Sometimes, unforeseen factors may interfere with the observational task. 

d. At times, the fact that some people are rarely accessible to direct observation 
creates obstacle for this method to collect data effectively. 

Types of observation: 

I. Participant observation/Non-participant or disguised observation: distinction 
depends upon the observer's sharing or not sharing the life of the group he is observing. 
If the observer observes by making himself, more or less, a member of the group his is 
observing so that he can experience what the members of the group experience, the 
observation is called as the participant observation. But when the observer observes as a 
detached emissary without any attempt on his part to experience through participation 
what others feel, the observation of this type is often termed as non-participant 
observation. When the observer is observing in such a manner that his presence may be 
unknown to the people he is observing, such an observation is described as disguised 
observation. 

Merits of participant type of observation: 

o The researcher is enabled to record the natural behavior of the group, 
o The researcher can even gather information which could not easily be obtained if 
he observes in a disinterested fashion. 

o The researcher can even verify the truth of statements made by informants in the 
context of a questionnaire or a schedule. 

Demerits of participant observation: 

o The observer may lose the objectivity to the extent he participates emotionally, 
o The problem of observation-control is not solved and 
o It may narrow-down the researcher's range of experience 

II. Controlled/Uncontrolled observation: if the observation takes place in the natural 
setting, it may be termed as uncontrolled observation, but when observation takes place 
according to definite pre-arranged plans, involving experimental procedure, the same is 
then termed controlled observation. 

B. Interview Method 

Schedule Questionnaire 

I. Definition 

II. Types of questionnaire: 

According to structure 
a. Structured 
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b. Unstructured 

c. Semi structure 

According to types of questions 

d. Open-ended 

e. Close-ended 

i. Dichotomous 

ii. Multiple choice question 

iii. Rating scale 

iv. Numerical 

v. Listing 

According to mode of administration 

a. Mailed 

b. Telephone 

c. Face-to-face 

d. Self 

Advantages and disadvantages of each types. 

III. Formatting of questionnaire 

1) Language and wording style 

i. Leading question 

ii. Offensive question 

iii. Forced choice question 

iv. Ambiguous question 

2) Coding responses to questions 

3) Cascade format of question 

4) Length of questionnaire 

5) Reliability of questionnaire 

6) Validity of questionnaire 

7) Layout of questionnaire 

8) Sequencing of questions in questionnaire 

IV. Steps in questionnaire administration: 

1) Pretesting or pilot testing 

2) Training interviewers 

3) Call back 

4) Editing and coding 

V. Qualities of good questionnaire 

VI. What types of information can be collected by using questionnaires? 

Introduction to questionnaire 

A questionnaire is simply a list of mimeographed or printed questions that is completed 
for the respondents. The use of questionnaires is a standard method of data collection in 
epidemiological research. Questionnaires are the back bone of the epidemiological 
research so a good questionnaire is the basis for the conduction of research in the field. 
Questionnaires must fulfill the aims, the correct format, appropriate language and 
wording style. The length of the questionnaires should be reasonable, it should be reliable 
and valid. 


Health Research Methodology 


Page 49 of 52 



Types of questionnaires 

• Mailed questionnaires 

• Telephone based questionnaires 

• Face to face 

• Standard questionnaires or inventories questionnaires 

• Factors to be considered for questionnaire design 

• Study objectives & major research questions 

• Study hypotheses: what data are required to accept or reject a hypothesis 

• Data to be collected 

• Plans for analysis and dummy tables so that no important information is missed 

• Budget and 

• The audience or target population: age, sex, stranger in house, can a wife be 
interviewed in the absence of the husband?) Above all will the respondents be able 
to give the required answers? 

• Questionnaire Format 

1) Structured questionnaires: The questionnaires that consists of close ended or 
structured questions. 

2) Unstructured questionnaires: In this type of questionnaires the open ended or 
unstructured questions are used to obtain the information needed. 

• Forms of structured questions 
Structured questions may offer 

a) A dichotomous choice of jyes' or = no',' approve 'or disapprove, or = effective or 
= not effective'. Questions of this type should always include a = don't know' 
response category. 

b) Multiple choice of items 

c) A rating scale 

d) A numerical answer e.g. = H° W old are you? 

Qualities of Questionnaire Following are some characteristics of good questionnaire: 

• It should be of appropriate length. 

• It should be in logic order. 

• Simple,clear and concise language should be used. 

• Relevant questions should be used as per hypothesis and objectives 

• Easier question should be asked first. 

• Avoid embarrassing questions or it should be parsed in appropriate language or 
synonym. 

• Suggestive questions should be avoided. 

Analysis, data management and interpretation 
Analysis of data: 

Data collection is followed by data analysis. It involves establishment of categories, the 
application of these categories to raw data through coding, tabulation and then drawing 
statistical inferences. Researcher should classify the raw data into some purposeful and 
usable categories. 

Coding is the process of transforming the categories of data into symbols that may be 
tabulated or counted. 
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Editing is the procedure that improves the quality of the data for coding. Tabulation 
follows coding process. 

Tabulation is a part of the technical procedure wherein the classified data are put in the 
form of tables. The mechanical devices can be made use of at this juncture. Computers 
can be used to deal with a great deal of data especially in large studies. Computers not 
only save time but also make it possible to study large number of variables affecting a 
problem simultaneously. 

Tabulation is generally followed by computation of various percentages, coefficients, etc. 
by applying various well defined statistical formulae. In the process of analysis, 
relationships/differences supporting/conflicting with original or new hypotheses should 
be subjected to tests of significance to determine with what validity data can be said to 
indicate any conclusion(s). For example, if there are two samples of weekly wages, each 
sample being drawn from factories in different parts of the same city, giving two different 
mean values, then our problem may be whether the two mean values are significantly 
different or the difference is just a matter of chance. Through the use of statistical tests, we 
can establish whether such a difference is a real one or is the result of random 
fluctuations. If the difference happens to be real, the inference will be that the two 
samples come from different universe and if the difference is due to chance, the 
conclusion would be that the two samples belong to the same universe. In conclusion, 
various statistical measures help in analysis of the collected data. 

Generalizations and interpretation: 

Generalization: Making inference(s) to the population from study findings derived from 
the study on sample derived from the same population. If a hypothesis is tested and 
upheld several times, it may be possible for the researcher to arrive at generalization, i.e., 
to build a theory. Interpretation: Synonyms: analysis, understanding, explanation. It may 
be defined as a process of explaining the findings on the basis of some theory. It may 
trigger off new questions which in turn may lead to further researches. 

• To observe how the language used in the questions is understood by different groups in 
the population 

• In developing health care interventions, such as health education campaigns, FGD can 
be used to see how messages are received, understood and communicated to others. 

Disadvantages 

1. Groups may be inhibiting for some participants, who may feel unable to give their 
opinions, particularly if they are likely to be marginal to those of the rest of the group. 

2. They can take considerable time and effort to set up. 

3. Need for skilled moderators 

4. Recruitment of participants can be slow 

5. Analysis of collected data can be difficult and time consuming 
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